Antisense gene inhibition by phosphorothioate antisense oligonucleotide in Arabidopsis pollen tubes.
Sexual reproduction is an essential biological event for proliferation of plants. The pollen tube (PT) that contained male gametes elongates and penetrates into the pistils for successful fertilization. However, the molecular mechanisms of plant fertilization remain largely unknown. Here, we report a transient inhibition of gene function using phosphorothioate antisense oligodeoxynucleotides (AS-ODNs) without cytofectin, which is a simple way to study gene function in Arabidopsis thaliana PTs. The PTs treated with AS-ODNs against both ANX1 and ANX2 showed short, knotted, and ruptured morphology in vitro/semi-in vitro, whereas normal PT growth was shown in its sense control in vitro/semi-in vitro. PT growth was impaired in a manner dependent on the dose of AS-ODNs against both ANX1 and ANX2 above 10 μm. The treatment with AS-ODNs against ROP1 and CalS5 resulted in waving PTs and in short PTs with a few callose plugs, respectively. The expression levels of the target genes in PTs treated with their AS-ODNs were lower than or similar to those in the sense control, indicating that the inhibition was directly or indirectly related to the expression of each mRNA. The AS-ODN against fluorescent protein (sGFP) led to reduced sGFP expression, suggesting that the AS-ODN suppressed protein expression. This method will enable the identification of reproductively important genes in Arabidopsis PTs.